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Talk Outline: Experiences in 2 Mets-analyses

● Focus on surrogacy in the context of intermediate
endpoints for evaluating treatment sin clinical trials

●

●

●

Rationale for investigating surrogacy across clinical trials

Conceptual approach

Examples: evaluation of HIV RNA and CD4 as surrogate
endpoints for AIDS/death

Some issues

. .

.



Rationale for Evaluating Surrogacy Across Trials

● Limitationsof “PTE” (and other within-trial methods?):

●

●

●

●

Poor precision unless highly significant treatment
differences on clinical outcome

Trials which show no such difference (even if well-
powered) don’t contribute information about surrogacy

Measurement error hampers evaluation of surrogacy at
individual patient level

Conceptual issues - e.g. “proportion” not bounded by O
and 1



Rationale for Evaluating Surrogacy Across Trials

. Advantages of cross-study approaches:

● Consistency across studies (and treatments) is critical
- want to avoid reporting bias problem

Want to answer the question: Given an observed
difference on a response variable, what is the likely
difference in clinical outcome - focus on “intermediate”
rather than “concument” surrogacy

Reduce impact of model selection& measurement
enor; use information from studies showing no
difference in clinical outcome

.



Conceptual Approach

. Evaluate the association between differences between
treatments in their effect on a response variable and the
comesponding differences in effect on clinical outcome

- across clinical trials

Ref: A’Hern (1988) Br. J. Cancer
Hughes et al. (1995) J. AIDS



Evaluating Surrogate Endpoints: Mets-analysis
A Good Response Variable for Prediction
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Evaluating Surrogate Endpoints: Meta=analysis
A Poor Response Variable for Prediction
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devaluating Surrogate Endpoints: Mets-analysis
Statistical Model

● In ith clinical trial:

Y-i- true difference
variable

e- for clinicali- ●00000 outcome

,.

Q Model (two levels):
Within-trial: describes variability of @i,6i) about

Between-trial: describes association between ~i and $i

..



Evaluating Surrogate Endpoints: Mets-analysis
Simple Statistical Model

Between-trial: Oi= u + ~yi + &i where ~i _ N(O, Z2)

~=0 ---> Response variable has no predictive value

~#0, 72=0 ---> Treatment effect on clinical outcome can
be predicted perfectly given true effect on response
variable f*

Good rationale for having u=O

● since if a#O, then having true differe~e on
r~pon= variable of zero does not imply no
difference in clinical outcome.
[i.e. U#O violates Prentice criteria]



Example (l): Evaluation of HIV RNA& CD4
as intermediate endpoints

. All trials of nRTIs (international collaboration of
pharmaceutical companies and trials organizations)
. with HIV RNA measurements
. completed by Sept 30, 1997
. >6 months duration
. ~1 AIDS/death event

● Are treatment differences in AIDS/death over 2 years of
follow-up associated with treatment differences in mean
change in HIV RNA or CD4 cell count at 24 weeks?
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Example (2):Evaluation of CD4 as an
intermediate endpoint

● All trials of antiretroviral therapies undertaken by the
Adult AIDS Clinical Trials Group
Q completed by Jan 1, 1997
● >6 months duration
● a 1 AIDS/death event

● Are treatment differences
over 2 years of follow-up

in AIDS/death (or death alone)
associated with treatment

differences in mean change in CD4 cell count at 6
months?

[Ref Daniels and Hughes (1997) Stat Meal; Hughes et al (1998) AIDS]



Markers hcluded PTE (95% CI)
Week 24 AUCMB

RNA - 0.43(0.21,0.66)
— RNA 0.53 (0.26, 0.81)

CD4 0.35 (0.15, 0.55)
— CD4 0.24 (0.07, 0.41)

RNA & CD4 - 0.55 (0.28, 0.83)
RNA & CD4 0.63 (0.31, 0.95)

AUCMB: Area under the curve minus baseline; CI: confidence interval.
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HIV RNA & CD4 Mets-analysis

●

●

●

●

Reasonable concordance between differences in effect on HIV
and difference in effect on AIDS/death for this class of drugs.

WA and CD4,

CD4 maybe better as an intermediate endpoint than HIV ~A – but no clear
winner in multivariate analysis

● Trials should use both

Difference between treatments of about 50+ CD4 cells/~1 necessary before
reasonably certain of a corresponding clinical benefit .

Similarly, need difference in AUCMB of 1+ log HIV WA
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Study Ref~ T* tr-ent* Standard trea~ent* O,(a,) 9f(3i) bi

002

016

O19a

O19b

036

112

114

l16a

l16b

118

119

155

175

229

241

31

32

33

ZDv[m} ZDV[1500] W8 (0092) -9”2 (9”0) -014

-1.035 (0370) 56”0(11-8)

28”8(11”0)
46”1 (lo~

67+1(16*8)
37”2(16”3)

–M2

-0235 (0282)
–0594 (030~

-013
-015

ooi
-000

34 –1”313 (0651)
-0359 (0465)

-0598 (070~35
t

ZDV[1500] 32*2(180)
–4”7 (61)

-&06
ddC[~]

ddC[2”25]

ddI[750]
ddI[500]

d~[750]
d~cm]

dd[zoo]
d&[500]

ddC[2”25J

-0447 (0732) 017
t’ -9S1 (5”6)0267 (0121) -@22

36, W6 (015~
-W22 (0161)

11+8(%4)
12”8(8O

15”9(s3)
22*2 (5*4)

-8”9 (5=8)
-5”5 (5*8),

“ 12”8(9”3

27”5(4”2)
17”1(4*5)

-@15
-Q19

37 0180 (0130)
-0355 (@139

38 0112 (0121)
0166 (0120)

39

40

–0035 (0340) -008

ZDV/ddC[600/2*25J ZDV~600]
ddC[325J ZDV[600]

-w
-010

41 36*1(6”5)
71”2(6*4)
&9 (6”4)

-@13
-G17
–e19

42 7“3[102)
159 (10”2)

-013
–016

25”8(7”3) -017
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Lbm,k,l
ModeI Parameters Prior I*
A a .072 [-0.030, .181?

IP-2 I
J

-.010 [-.014, -.006]

s~ma ~
prior ~~*

.072 [-.038, .189]

-.010 [-.015, -.006]

n+a
Prior 1~1*

.071[-.045,.194]

-.010[-.015,-.005]I I .Ooog[.0000, .o~~~]
.0040[.0002,.026~]

.0063 [.0002, .0432]B a o

B
o

0-.008 [-.012,-.005]
-.009[-.012,-.005]

-.009[-.013,-.005]T2 .0012[.0000,.o~72] .
0047 [.000~,.0266] .

00?0 [.oo02,.0428]

.
.___,._._______ ————..—..., ....,,._..”.,-...,”,.=..,...,.“
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oenStTUi~ ~ly~is ’-
Comparison excluded *

I
# Oi for comparison excluded

Test Stadard I Iobserved predicted %score*

Trial Treatment Treatment P T2 I (ii) median 95% interval

002 ZDV[600] ZDV[1500] -.009 .0054 .05 .08 [-.22,.39] .19

016 ZDV[1200] plwebo -.008 .0043 -1.04 ..44 [-1.23,.34] 1.47

019a ZDV[1500] pl~ebo -.008 .0047 -.24 -.24 [-.88,.37] -.02

ZDV[500] plwebo -.008 ,0046 -.59 -,37 [-1.05,.29] .66

019b ZDV[1500] plwebo -.008 .0044 -1.31 -.55 [-1.81,.79] 1.15

ZDV[500] placebo

036 ZDV[1500] placebo

112 ddC[*] ZDV[W]

114 ddC[2.25] ZDV[600]

l16a ddI[750] ZDV[600]

-.009 .0045 -.36 -.31 [-1.30,.66] .09

-.008 .0045 -.60 -.24 [-1.74,1.12] .47

-.009 .0046 -.45 .06 [-1.38,1.49] .69

-.008 .0037 I .27 .08 [-.22,.38] -1.23

-.009 .0047 .10 -.11 [-.49,.26] -1.06

ddI[500] ZDV[600J -.008 .0050 -.02 -.10 [-.50,.28] -.42

l16b ddI[750] ZDV[600] -.009 .0054 -.18 -.14 [..47,.19] .24

ddI[500] ZDV[600J -.008 .0043 -.36 -.18 [-.54,.15] ,98

118 ddI[200] ddI[750] , -.009 .0050, .11 .08 [-.23,.40] -.20

ddI[500] ddI[750] -.009 .0053 .17 .05 [-.25,.36] “ -.73
,

119 ddC[2.25] ZDV[600] -.009 .0046 -.04 -,10 [-.83,.57] -.21

155 ZDV/ddC[600/2:25] ZDV[600] -.009 .0057 ‘ -.10 -.24 [-.58,.07] -.87

ddC[2.25] ZDV[600] -.009 .0048 .08 -.14 [-.48,.19] -1.37
1

175 ZDV/ddC[600/2.25] ZDV[600] -.009 .0052 -35 -.30 [-.77,.18] .20

ZDV/ddI[600/400] ZDV[600]
I

-.010 .0046
I

-.47 -.70 [-1.28,-.16] -.86

ddI[400] ZDV[600] -.008 ,0045 -.49 -.34 [-.83,.12] .59

229 zDv/sQv[600/1800] ZDV/ddC[600/2.25] -.009 .0045 .15 -.06 [-1.06,.96] -.40

ZDV/ddC/SQV[600/2 .25/1800] ZDV/ddC[600/2.25] -.008 .0047 I -.84 -.16 [-1.50,1.21] .99
,

241 ZDV/ddI/NVP[600/4o0/400] ZDV/ddI[600/400] -.009 .0043 .21 -.24 [-.79,.31] -1.59 ‘
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